Systemic Lipopolysaccharide Administration-Induced Cognitive Impairments are Reversed by Erythropoietin Treatment in Mice.
Sepsis-associated encephalopathy (SAE) is a frequent complication in critically ill patients and is associated with long-term cognitive impairments. However, the pathophysiology underlying SAE is poorly understood and the pharmacologic treatment is lacking. The purpose of the present study was to investigate the effects of erythropoietin (EPO) on cognitive impairments in an animal model of SAE induced by peripheral administration of lipopolysaccharide (LPS). Mice were randomly divided into the sham + vehicle, sham + EPO, LPS + vehicle, and LPS + EPO groups. EPO was administrated 30 min after the LPS administration and daily afterward for 2 days. Behavioral tests were performed on days 6 and 7 with open field and fear conditioning tests, respectively. The survival rate was estimated by the Kaplan-Meier method. The levels of proinflammatory responses, oxidative stress, and apoptosis-related markers were measured in the hippocampus at the indicated time points. The synaptic morphometry changes in the CA1 region were observed with transmission electron microscopy. Our results showed that LPS administration resulted in high mortality rate and cognitive impairments, which were accompanied by increased expressions of interleukin-1β, malondialdehyde, cleaved caspase-3, and abnormal synaptic morphometry changes in the hippocampus. Notably, EPO treatment reversed the cognitive impairments and rescued the brain pathology induced by LPS administration. In conclusion, our data suggested that treatment with EPO reduced the mortality rate and ameliorated cognitive impairments in an animal model of SAE.